Abstract. In this paper we prove that if Λ ∈ M p (R N ) and has compact support then Λ is a weak summability kernel for 1 < p < ∞, where
Introduction
Let G be a locally compact abelian group, with Haar measure µ and letĜ be its dual. We call an operator T : L p (G) −→ L p,∞ (G), 1 ≤ p < ∞, a multiplier of weak type (p, p), if it is bounded and translation invariant i.e. τ x T = T τ x ∀x ∈ G, and there exists a constant C > 0 such that
for all f ∈ L p (G) and t > 0. (Here L p,∞ denotes the standard weak L p spaces.) Asmar, Berkson and Gillespie in [3] proved that for all such operators T there exists a φ ∈ L ∞ (Ĝ) such that (T f )
We will also call such φ's to be multipliers of weak type (p, p). Let M (w) p (Ĝ) denote the space of multipliers of weak type (p, p) for 1 ≤ p < ∞, and let N (w) p (φ) be the smallest constant C such that inequality (1.1) holds.
In this paper we are concerned with extensions of weak type multipliers from Z N to R N through summability kernels. For similar results on strong type multipliers , see [6] , [4] . Here we identify T 
This definition is just the weak type analouge of summability kernel for strong type multipliers [4] . We first cite two important results regarding the summability kernels of strong type multipliers from the work of Jodeit [6] and of Berkson, Paluszynski and Weiss [4] : 3 4 ] N with τ = n∈Z N |ŝ(n)| < ∞ , where s is the 1-periodic extension of S, then the
where C p is a constant. (Further, if Λ has arbitary compact support the same result holds except that the constant C p necessarily depends on the support of Λ, as shown in [4] Asmar, Berkson and Gillespie proved a weak type analogue of Theorem 1.1 in [2] . In this same paper they also proved that Λ defined by
is a weak type summability kernel. In this paper, we prove the weak type analouge of Theorem 1.2 in §2, for 1 < p < ∞. In §3 we relax the hypothesis that 3 4 ] N . For the proof of our main result , as in [4] , we will obtain the weak type inequalities by applying the technique of transference couples due to Berkson, Paluszyňski, and Weiss [4] . 
In §4, as an application of our result, we prove a weak type analogue of an extension theorem by de Leeuw.
Weak-Type Inequality for Transference Couples and
The Main Theorem 3 4 ] N . Consider the following transference couple (S, T ) used by Berkson, Paluszyński, and Weiss in [4] . For u ∈ T N the family T = {T u } is given by
and the family S = {S u } is defined by , 1] and 0 otherwise. It is easy to see that
whereβ u is the inverse Fourier transform of the function β u (ξ) = b(ξ)e 2πiξ.u , given explicitily by
Then by a straightforward calculation using Eqn.(2.5) we have
where
In the following theorem we shall show that the operator transferred by given by
Theorem 2.1. Let (S, T ) be the transference couple as defined in Eqn. (2.2) and Eqn. (2.3). Then for 1 < p < ∞ and t > 0
where λ denotes the Lebesgue measure of
Eqn. (2.6), C T is the uniform bound for the family T = {T u }, and
Notice that
Then, using translation invariant of Lebesgue measure
where |E| denotes the measure of the subset E ⊆ T N . Thus
We know that sup
, using traingle inequality for norms we have
Hence, H k f satisfies a weak (p, p) inequality.
In order to prove the weak-type analogue of Theorem 1.2 we need the following Lemma proved by Asmar, Berkson, and Gillespie in [1] .
In the following theorem, we use the family of operators {T u } defined in ( 2.2) with Λ ∈ M p (R N ) and 3 4 ] N . In ths case,
by [4] we have
where c p is a constant.
Proof: Using Lemma 2.1 we first show that it is enough to prove the theorem for φ ∈ M 
For this particular k and the transference couple (S, T ) defined above. We have
Thus T W φ,Λ f = H k f . Hence from Theorem 2.1 and since
Lattice Preserving Linear Transformations and Multipliers
We shall now relax the hypothesis that supp Λ ⊆ [ 
The above result is essentially contained in [5] .
Lemma 3.2. Let A be as in Lemma 3.1. Denote A t = B, where A t is the transpose of A.
with multiplier norms not exceeding the multiplier norm of φ.
(
p (Z N ) with weak multiplier norms not exceeding the weak multiplier norm of φ.
, we let f again denote the periodic extension to R N . Define Sf (x) = f (Ax) , then Sf is also periodic and
the orthogonality relations of the characters (Lemma 1, [7] ) we have
, where k 1 , . . . , k q are distinct cosets representa-
and so
It is easy to see that
, we need to calculate the distribution function of Sf and W f . Denote E t = {x ∈ Q 0 : |Sf (x)| > t > 0}. Then
Therefore,
From the relations (3.7) -(3.10), we conclude that ψ, η ∈ M (w)
As an application of this Lemma we get the following result regarding weak summability kernels. Proof:
As η ∈ M (w) p (Z N ) (by Lemma 3.2) and since Λ is a summability kernel
and Λ is a summability kernel we conclude that
Hence from Lemma 3.3 and the discusssion preceeding Lemma 3.1 we conclude the following theorem. , where C Λ is a constant depending on Λ.
An Application
As an application of Theorem 3.1, we prove a weak-type version of a result proved by de Leeuw [8] . 
